This paper investigates the gender wage gap among skilled German workers after the end of vocational training using data from social security records. Using information on worker and plant characteristics for the training plant, results from standard decomposition techniques show that up to 92 % of an initial 14 % earnings disadvantage for women in the first job can be attributed to differences in endowments. Of these, occupational segregation explains up to two thirds of the earnings gap, with plant characteristics accounting for about 25 %.
Introduction
This paper considers the impact of gender specific differences in fields of training and plant characteristics during apprenticeship on the gender wage gap among German workers in the first job after training. Using administrative data from social security, both at an individual level and aggregated at the plant level, I am able to control for the influence of occupational segregation in training occupations as well as for various characteristics of the training plant.
Occupational segregation during vocational training (as well as field of studies when looking at academics) might be expected to play a major role as men and women tend to choose different training occupations and these differences in education are in turn associated with different job opportunities. In fact, studies focusing on these * I thank Joachim Wagner for helpful hints and overall support. Helpful comments and suggestions by three anonymous referees and the editor, Peter Winker, are gratefully acknowledged. All calculations were performed using Stata 10.0 SE (StataCorp 2007) using the Oaxaca-package by Ben Jann for the decompositions (see Jann 2008 for a description). All do-files are available from the author on request. This study uses the weakly anonymous BA-Employment Panel (Years 1998 (Years -2003 questions -reviewed in greater detail in section 2 -typically find a major influence of occupational segregation. This paper expands the earlier literature by considering detailed information on the training plant's workforce in addition to occupational segregation. Looking at the influence of the composition of the respective workforce might be interesting as a number of recent studies have found evidence that individual wages are influenced by characteristics of fellow workers, a fact that is typically explained by human capital spillovers and peer effects (see, e.g., Battu et al. 2003 , Martins/Jin 2008 , Mas/Moretti 2009 for plant level evidence, Kirby/Riley 2008 for industry level evidence and Moretti 2004a,b for evidence on the regional level). Clearly, if individual wages are influenced by the characteristics of fellow workers and if there are gender differences among these, a part of the observed gender wage differential might be related to differences in the respective employer's workforce composition. We might imagine that these effects carry over to later jobs if there are, e.g., learning spillovers from high-skilled workers to apprentices that permanently raise their productivity. Looking at recent apprentices to identify these effects has a number of advantages. First, apart from the training they just finished, this group has typically not received much onthe-job training which could qualify them for other jobs and whose content is typically unobserved by the researcher. Additionally, the workers under study have not accumulated further work experience that may have altered their skills. Second, looking at the early career years of rather young workers effectively avoids problems caused by fertility decisions that can only be modeled well in a household context. Third, regarding the possible peer effects, looking at the first job allows us to fully observe the (average) characteristics of all previous colleagues. Finally, there is evidence that early-career conditions may be decisive for an individual's whole labor market career (see Oyer 2006 , Kahn 2009 , Oreopoulos et al. 2008 ) which makes research on early differences worthwhile in itself. My findings from standard Oaxaca-Blinder-decompositions (Blinder 1973 , Oaxaca 1973 indicate that, depending on the specification, almost 92 % of the difference in starting wages can be related to different fields of training and differences in characteristics of the training plant. Of these, different fields of training alone explain between 60 % and 69 % of the earnings gap, while plant characteristics account for about 25 % of the gap. As usual with this type of decomposition excercise that includes variables that are not necessarily strictly exogenous, all results should be seen as a more elaborate description rather than an investigation of a causal process (see Kunze 2008 for a detailed discussion of methodological issues). The remainder of this paper is organized as follows: Section 2 provides a brief overview of the empirical literature concerned with differences in the content of post-school and professional education. The data and the estimation procedure is described in Section 3. Descriptive results are found in Section 4, while estimation and decomposition results are presented in Section 5. Section 6 concludes.
Previous evidence
Most of the previous studies considering the importance of occupational segregation for gender wage inequality have focused on the role of differences in fields of study for the gender wage gap among college and university graduates. The only exception to this rule is Kunze (2005) and to some degree Fitzenberger and Kunze (2005) , reviewed in greater detail below. In the following short overview I consider only studies with some reference to segregation during periods of either vocational or academic (college) training. Papers from the latter group dealing exclusively with pay differences in highly specialized occupations like university faculty, e.g, Broder (1993) or Formby et al. (1993) are excluded.
To the best of my knowledge, the only paper dealing with the impact of firm characteristics, e.g., the existence of a work council on the gender wage gap, is Heinze and Wolf (2009) . However, they use less detailed information on the workforce composition and also do not look at occupational segregation.
Extensive general surveys on the gender wage gap can be found in Cain (1986) , Altonji and Blank (1999) or in Weichselbauer and Winter-Ebmer (2005) who also conduct a meta-analysis. I refrain from reviewing the vast literature on occupational segregation and refer the interested reader to the general information in Anker (1998) and OECD (2002, chapter 2) . Recent information on the prevalence of occupational segregation in Germany can be found in Beblo et al. (2008) .
In a first step, I consider the four studies currently available for Germany. Machin and Puhani (2003) compare the contribution of the subject of degrees to wage inequality between male and female university graduates in Germany and the UK in 1996. Their findings indicate that these differences explain between 8 to 20 % of an overall wage gap of 0.28 in log earnings and between 20 % and 29 % of the explained part of the gap. Note that their study differs from this one in the definition of the respective population: While they consider persons of all ages and in various states of their labor market careers, I focus on individuals' first jobs. Consequently, we might expect the impact of different training occupations to be stronger in this study as (a) less human capital depreciation has taken place since graduation and (b) eventual signalling components of degrees might be more important shortly after that degree was earned. Kunze (2005) uses West German administrative labor market data for the years 1975 to 1990. Focusing on the first years after the end of vocational training, her findings suggest that occupational segregation explains about 50 % of the male-female wage difference of circa 25 % in entry wages and about 55 % of an observed wage difference of 22 % after 8 years. Using the same data for the years 1978 to 2001, Fitzenberger and Kunze (2005) focus on the question whether this early segregation is mitigated by occupational mobility. Their results suggest considerable lock-in effects for women in low-wage jobs. Additionally, the lower occupational mobility found for women is strongly related to differences in training occupations. These effects tend be weaker for cohorts finishing vocational training in the 1990s compared with earlier cohorts in the 1970s and 1980s. Finally, they report a decline in the earnings gap from 25 % in the seventies to just 17 % for apprentices entering the labor market in the 1990s.
Focusing on German university graduates at the beginning and five years into their labor market careers, Braakmann (2008) finds that between 74 and 78 % of a 27 % earnings gap in entry wages are related to different fields of studies. When adding employer information the explained share rises to 90 % of the earnings gap with differences in the fields of study still accounting for about half of the gap. After five to six years, the latter differences still explain shares up to between 26 % and 33 % of a 32 % earnings gap.
The international literature has primarily focused on the importance of college majors for the gender wage gap which is not surprising given the lack of formal vocational training in many countries. In an early paper, Dolton and Makepeace (1986) consider the labor market for 1970 graduates in the UK. In 1977 they found an unconditional earn-ings advantage of 27 % for men of which between 7 and 19 percentage points remained unexplained after accounting for various observables and adjusting for selection. Chevalier (2007) considers both the importance of occupational segregation and the importance of different attitudes towards work and leisure. His results, using a survey of UK graduates, show that segregation in fields of study explain about 25 % of the earnings gap three years after leaving university while differences in valuations and expectations account for another 33 %. Gerhart (1990) uses data from a single large firm in the US in 1986. He focuses on hires between 1976 and 1986 and controls for college majors alongside the usual human capital variables like experience and schooling. He finds that about 6-7 percentage points of an initial 11 % wage penalty for women in both starting and current salaries can be explained by human capital and different college majors.
In a survey among male and female graduates in business from a specific university in the Midwest of the USA, Fuller and Schoenberger (1991) find an initial 7 % earnings penalty for women in starting salaries and a 14 % earnings penalty later in their careers. College major and grade point average account for roughly 50 to 70 percent of the difference in starting wages. Their findings furthermore suggest a declining impact of those characteristics over time.
Controlling for high school courses and the fields of the highest degree, Brown and Corcoran (1997) find that these account for 0.08 to 0.09 of an initial 0.18 to 0.20 gap in log earnings in the US in 1986. They also find some evidence that men profit more from taking typical "male'" majors than women. Napari (2006) , using data for Finish university graduates, finds large contributions of differences in fields of studies to gender wage inequalities among both labor market entrants and more experienced workers. For new entrants, differences in fields explain between 20 and 39 % of the gender wage gap for graduates with a Bachelor and between 27 and 35 % for those with a Master's degree. Using data on more experienced workers, the respective shares are between 20 and 30 % for those with a Bachelor's degree and between 18 and 23 % for those with a Master's degree. In a related paper using data on the first 11 years of Finish university graduates' careers, Napari (2008) shows that between 5 and 11 % of the gender wage gap can be related to differences in the field of studies. He also finds evidence of occupational segregation with men being clustered in technology oriented fields, while women are more likely to be found in education science, the humanities, health and welfare and the social sciences (including business).
Data and empirical approach
This study uses the employment panel of the Federal Employment Agency (BA-Beschä ftigtenpanel). Specific information on an earlier version of the employment panel can be found in Koch and Meinken (2004) , the version used here is described (in German) in Schmucker and Seth (2008) . The individual data originates from social security information and is collected in the so called employee history by the Federal Employment Agency. 1 In Germany, employers are obliged by German law to deliver annual informa-tion on their employees, as well as additional information at the beginning and end of an employment, to social security. These notifications are used to calculate pensions, as well as contributions to and benefits from health and unemployment insurance. The resulting spell data covers approximately 75 -80 % of the German workforce, excluding freelancers, own-acount self-employed, civil servants and family workers (Koch/Meinken, 2004: 317) . It contains information on the beginning and end of employment, wages, a person's age and sex, as well as several variables collected for statistical purposes, e.g., education or nationality. Note that the fact that wages are top-coded at the contribution limit to social security is not an issue in this paper as the contribution limit lies above 3500 Q per month in each of the years under study which is well above any wage observed in the data.
The employment panel is drawn from the social security records in a two step procedure. First, all persons born on one of seven specified calendar dates are selected. 2 As the German social security number is tied to the date of birth and remains constant over an individual's life, it is possible to track individuals over time. Additionally, entries into and exits from the labor force are automatically covered by this procedure as new entrants born on one of these dates replace persons leaving the labor force. In a second step, four cross-sections per year -referring to the last day of March, June, September and December respectively -are drawn from this data. If a person receives unemployment benefits or is in an active labor market program on one of those days, an artificial observation, generated from other data sources of the Federal Employment Agency, is added to the panel. The resulting dataset is unbalanced due to entries into and exits from employment. However, there is no missing information due to non-response. Finally, in the latest version of the data the individual data is merged with plant-level information that is generated by aggregating the individual records. This additional plant information is also the main advantage of this data set over the IAB employment sub-sample (IABS) used by Fitzenberger and Kunze (2005) and Kunze (2005) that originates from the same data source.
I use data from 1998 to 2003 when a new industry classification was introduced and restrict the sample to those individuals who finish vocational training during this period, which can be identified in the data using the Personengruppe reported to social security. 3 This pooling of observations over the years is similar to the approach taken by Fitzenberger and Kunze (2005) and ensures that there are enough observations for a detailed analysis of the effects of occupational segregation. 4 Furthermore, I restrict the sample to individuals between 18 and 25 years of age to avoid problems with particularly old or young apprentices and keep only native workers. The latter restriction, which leads to a loss of about 6 % of all cases, avoids problems with possible differences in labor market participation rates between migrants and natives as well as other issues related to nationality, e.g., discrimination or the importance of ethnic enclaves. Finally, as the data contains no information on hours worked and only monthly wages, I consider only workers who are full-time employed in the quarter after the end of their vocational training, which means that possible differences working through (un-)employment rather than wages are largely ignored. 5 These restrictions lead to an estimation sample of 15,165 men and 14,542 women.
In a first step, I estimate standard wage regressions for (log) gross monthly (entry) wages (in 2000 prices) in three different models. Model I contains only individual characteristics, including the training occupation, and characteristics of the training plant. Model II adds a dummy variable indicating whether an individual changed employers after the end of vocational training. Finally, as the decision to move after training is endogenous and may be the result of either dismissals or voluntary quits, I re-estimate Model I using only individuals who change plants after training, henceforth referred to as movers, to provide some comparisons with the baseline estimates. I refer to these estimates as Model III.
While the data provides no information on the exact apprenticeship schemes, it contains the occupation (measured by the German standard three-digit classification) the respective individual works in during vocational training. As these are usually identical (or at least very similar) to the training occupation, they can be used as a reasonable proxy. As additional right hand side variables on the individual level, I include age (including a squared term) and a dummy variable indicating whether higher secondary schooling (Abitur) was completed. On the plant level, I use plantsize, industry dummies on the three-digit classification level and the age structure of the workforce measured by the shares of workers in three age intervals. Furthermore, I include variables related to the workforce structure of the plant, specifically the shares of women, Germans, trainees, part-time workers, university graduates and skilled and unskilled blue and white collar workers.
In a second step, I rely on standard Oaxaca-Blinder-decompositions to identify the part of the raw wage differential explained by differences in the covariates and the part of the differential unexplained by these observable differences. More formally, let y y M and y y F denote the average wage of men and women respectively. The decomposition is then defined as
where b M and b F are the coefficients from a regression on the male or female sample alone and X X M and X X F are the means of the respective independent variables. The first part of the right hand side of equation (1) is the part of the wage gap related to differences in average endowments, while the second part is related to differences in coefficients. Depending on the choice of the group whose coefficients are used for weighting the endowment differences, one either models a situation where women are paid like men or vice versa.
As usual, I focus on the explained part of the differential as the unexplained part might be due to genuine differences in the (structural) coefficients as well as due to differences in unobservables (see Kunze 2008 , for a detailed exposition). I also rely on the usual practice of using both the female and the male coefficients as weights for the decomposition. Standard errors for the decomposition are calculated by the method proposed in Jann (2008) which is similar to the well-known delta-method.
Descriptives
Consider the descriptive comparisons in Table 1 . As almost all differences are significant on conventional levels due to the large sample size, I will focus on variables where we also observe a difference that is economically large. Note first that there is a 200 Q or approximately 14 % difference in monthly earnings in advantage for men. This is slightly lower than the 17 % earnings gap found by Fitzenberger and Kunze (2005) for the latest cohort considered in their study, which is consistent with the trend of declining wage inequality found by them. Turning to socio-demographic characteristics, one notices that women tend to be slightly better educated than men as their share of individuals with higher secondary schooling is about 6 percentage points higher. The low shares of individuals with higher secondary schooling are not uncommon among German apprentices as lower secondary schooling and vocational training are the most common combination. Now consider differences in characteristics of the respective training plant. Here, men tend to be trained in bigger plants and in plants with higher shares of blue-collar workers, whereas women tend to work alongside a higher share of part-time and white collar workers. For both sexes, a high degree of segregation by gender can be observed: Women are trained in primarily female plants while the opposite can be observed for men. Figure 1 displays the distribution of the (aggregated) training occupations by gender. Note first that the vast majority of individuals is clustered in a few occupations. Furthermore, we observe large differences between men and women: While the former are more likely to be found in technical occupations, the latter tend to cluster in sales, service or health occupations. Taken together, the descriptive evidence suggests several potential reasons for the observed wage differences as men and women are not only trained in different occupations, but also work in different industries and plants during training.
Results
Turning to the results of the econometric investigation, consider first the wage regression results displayed in Table 2 and focus on differences between the sexes. Beginning with the socio-demographic variables, we notice that the impact of these is similar between men and women: While the completion of higher secondary schooling yields an earnings advantage of about 4 % to 5 %, no such effect -with the exception of female movers in Model III -exists for the age at the end of training.
Looking at the characteristics of the training plant, we generally observe no large differences between models I and II: Firmsize is associated with a significant positive effect on wages, while a higher share of women and Germans is associated with relatively similar negative wage effects that are typically stronger for women. The age structure of the plant seems to influence wages with a higher number of younger workers being associated with lower wages. For women, we also observe negative effects of a higher share of workers above 40 years of age. Differences can be observed for the variables describing the distribution of occupational positions in a plant: The share of workers with a university degree is generally associated with higher wages, while the share of apprentices is associated with lower wages. These results are broadly consistent with the idea of knowledge spillovers from higher educated or more productive workers to the apprentices during their training period. The large negative effects found for the share of female workers are not unusual, see Heinze (2009) for a detailed analysis. It is not entirely clear what causes the negative wage effects for the share of Germans, in particular as the sample does not contain migrants who could theoretically profit from working alongside other migrants. Taken together, the variables explain between 48 % and 55 % percent of the variation in wages which is rather high for simple cross-sectional regressions. Adding information on post-training plant changes does not change the explained variation in wages very much. However, the coefficients on the change dummies are highly significant and indicate a wage loss of about 2 % for the movers. These negative wage effects may suggest that the changes were the result of dismissals rather than voluntary quits. Other possible explanations are losses in firm-specific human capital or individuals moving to firms with steeper wage profiles.
Restricting the sample to movers in Model III leads to a somewhat different picture: Both men and women profit relatively more from having completed higher secondary schooling. Additionally, women's wages rise non-linearly with age. Note that the maximum of the estimated parabola lies at 24 years of age which is close to the sample maximum of 25 years. Looking at the plant characteristics, we see relatively similar results for the plant's age structure and the share of women. Differences in comparison to Models I and II are found for the share of high-qualified workers which is either insignificant for men or has a (weakly significant) negative effect on women's wages. Additionally, both firm size and the share of apprentices are positively related to later wages. A possible explanation for the latter fact might be that firms with a large number of apprentices have better internal training programs which benefits apprentices even when they were laid off.
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Training plant Plantsize 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000* 0.0000*** (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) Share of workers À 0.1012*** À 0.0939*** À 0.1033*** À 0.0946*** À 0. Coefficients, robust standard errors in parentheses. ***/**/*/+ denote significance on the 0.1 %, 1 %, 5 % and 10 % level respectively.
Consider now the decomposition results for the entry wages displayed in Table 3 . Focus first on the overall results shown in the top panel. The overall wage difference at labor market entry is 0.13 in log earnings considering both movers and stayers and 0.10 among the movers. Of these, between 0.10 and 0.12 or between 81 % and 92 % can be explained through differences in observables in Models I and II. In Model III, the results depend on the coefficients used for weighting. Using the male coefficients, the results are broadly in line with the results for the whole sample in Model I and II. Here, observed differences account for 0.09 or about 90 % of an 0.10 diffrence in log earnings. Using the female coefficients as weights, however, leads to only 0.03 or about 30 % of the raw earnings differential being explained by endowment differences. Turning to the detailed decomposition results and beginning with Model I and II, we see that differences in training occupations explain between 60 % and 68 % of the overall wage gap which is slightly larger than the results found by Kunze (2005) . Other sociodemographics observed in the data seem to be relatively unimportant. Characteristics of the training plant explain between 23 % and 28 % of the earnings gap. Looking at the more detailed decomposition, one notices that differences in the workforce structure and the location in the German Lä nder work in favor for women, while differences in industries and especially the share of women in the plant tend to widen the gender wage gap. Accounting for gender differences in mobility after vocational training in model II explains only about 2 % of the observed earnings gap. Looking at the results from the mover sample in Model III, we notice that the results using the male weights are qualitatively similar to the results from Models I and II. The part of the earnings gap that can be attributed to differences in occupations is somewhat smaller, while the part related to differences in other observables is larger than in Models I and II. Using the female coefficients as weights leads to somewhat different results: Both differences in occupations and most plant characteristics lose in importance, while an earnings advantage for men due to industry differences emerges. Taken together, the evidence from Models I and II (and with some restrictions also from Model III) suggests that earnings differences between men and women are largely related to occupational segregation, but also to differences in the characteristics of the plants where they are trained. The latter result is consistent with recent work on peer effects. Taken together, these factors explain up to 92 % of the observed earnings differences in entry wages. This result is similar to findings by Braakmann (2008) who focussed on entry wage differences among German university graduates. Additionally, the majority of results leaves relatively little room for (direct) discrimination-based explanantions of early wage differences between men and women. One should be careful, though, to take these results as a sign for the complete non-existence of labor market discrimination as both training occupations and training plants might be influenced by earlier discrimination. However, the question why women tend to choose training occupations that ultimately lead to lower paid jobs and why women work in firms with less favorable characteristics might be worth answering. Additionally, one should be aware that all problems commonly associated with children and children related fragmented work biographies were not present in our sample due to the low age of the subjects. In fact, the results for university graduates by Braakmann (2008) suggest that the factors shaping the gender wage in the beginning of labor market careers might be different from the factors shaping later earnings differences. ***/**/*/+ denote significance on the 0.1 %, 1 %, 5 % and 10 % level respectively. Negative signs denote an advantage for men.
Conclusion
This paper considered the importance of different fields of studies for the gender wage gap at labor market entry among skilled workers in Germany. I used a representative data set from social security records for the years 1998 to 2003 containing detailed information on occupational segregation during vocational training as well as on characteristics of the training plant.
Results from standard Oaxaca-Blinder-decompositions indicate that between 81 % and 92 % of the 200Q (or 14 %) difference found in starting wages can be explained by differences in endowments. Of these, occupational segregation in training occupations plays a dominant role, solely explaining between 60 % and 68 % of the earnings gap. A further 23 % to 28 % can be related to differences in the training plants. The results on the importance of fields of training are largely consistent with the (sparse) empirical literature on this subject, while the importance of plant characteristics, especially the workforce composition, is consistent with the recent empirical literature on peer effects. On a political level, the general results provide some support for the idea that initiatives trying to bring women into typically male occupations might be beneficial in lowering male-female wage inequality.
What remains an open question though are the reasons that cause women to choose different and apparently worse-paid occupations than men. These differences might in principle reflect genuine differences in preferences for topics or employment opportunities. However, they may also be related to anticipated discrimination in typical men's fields. As far as preferences are formed, e.g., during childhood and youth they might also be related to expectations of the youth's environment about the "proper" behavior of a women. Resolving this question, however, is left for future research. Additionally, given the rather large role plant characteristics play for the gender wage gap, the question why women do not only chose worse-paid jobs, but also select themselves in plants with less favorable earnings prospects, seems worth answering.
